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ABSTRACT
This s tudy was an in v e s t ig a t io n  o f  th e  e f f e c t  o f  music, and 
more s p e c i f i c a l l y ,  rhythm, upon the  a c q u is i t io n  o f  a v is u a l  d i s ­
c r im in a tio n  response . T h ir ty  w ater deprived , ad u lt  male. Hooded 
r a t s  were d iv ided  in to  s ix  trea tm en t groups each co n ta in in g  f iv e  
su b jec ts  (S s ) , and each exposed to  a d i f f e r e n t  background au d ito ry  
cond ition  w hile  le a rn in g  th e  d is c r im in a t io n .  The s ix  trea tm en t 
groups were: Mozart (M), Schopaberg (S ) , co n tro l  o r  q u ie t  (C),
amelodic Mozart rhythm (AMR), amelodic Schoenberg rhythm (ASR), 
and w hite  n o ise  (WN). The M and AMR groups were c l a s s i f i e d  as 
rhy thm ica l,  w hile  th e  S and ASR groups were c l a s s i f i e d  as non- 
rhy thm ica l.  The le a rn in g  ta sk  was th e  same fo r  a l l  ^ s , d isc r im ­
in a t in g  a c o r re c t  p a t t e r n  on 1 o f  4 doors which led  to  a reward 
o f  w ater.
Analyses o f  th e  d a ta  in d ic a te d  th a t  music d id  no t in c rease  
performance on th e  d is c r im in a t io n  ta s k .  The rhythm ical su b je c ts  
(M and AMR) did  not perform any b e t t e r  than the  co n tro l  or q u ie t  
animals; however, th e  nonrhythmical su b je c ts  (S and ASR) performed 
r e l i a b l y  more p o o r ly ,  as d id  th e  WN s u b je c ts .  Two subgroups were 
formed, each composed o f  3 co n d it io n s :  the  M, AMR, and C groups
formed one common stream  o f  responding , w hile  the  S, ASR, and WN 
groups formed ano ther response p a t t e r n .  T here fo re , i t  appears 
th a t  w hile  rhy thm ical p re s e n ta t io n s  do not a f f e c t  a d is c r im in a t io n  
le a rn in g  ta s k ,  th e  presence  o f  nonrhythmical s t im u la t io n  suppresses  
performance. The amelodic rhythm ical compositions (AMR and ASR) 
had th e  same e f f e c t s  as d id  t h e i r  o r i g i n a l s ,  thus in d ic a t in g  rhythm 
as a determ ining component o f  any musical e f f e c t .  The r e s u l t s  
were d iscussed  in  terms o f  redundancy and complexity o f  th e  s t im u l i .
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PREFACE
Thi s  s t u d y  began as  t h e  r e s u l t  o f  a magaz ine  a r t i c l e  
c o n c e r n i n g  t h e  e f f e c t  o f  mus ic  on animal  b e h a v i o r .  The a u t h o r ' s  
i n t e r e s t  in c l a s s i c a l  mus i c  a l s o  p l a y e d  a major r o l e  in the  
s e l e c t i o n  o f  such a s t u d y .
The a u t h o r  would l i k e  t o  e x p r e s s  g r a t e f u l  and s i n c e r e  
a p p r e c i a t i o n  t o  Dr. Theodore  Horvath f o r  h i s  d i r e c t i o n  and 
c o u n t l e s s  s u g g e s t i o n s  f o r  improvement ,  and a l s o  t o  Dr. A.
Arthur Smith f o r  h i s  s t a t i s t i c a l  and s u g g e s t i v e  c o n s u l t a t i o n .  
Thanks are also extended to Dr. 3 . R. Dougherty f o r  
being a reader, and to iïlr. John Dorner, who transposed 
the original compositions into the amelodic stimuli.
Ill
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CHAPTER I 
INTRODUCTION
Music has been s tu d ie d  f o r  many reasons in  the  va rious  a reas  
o f  psychology. Podolsky (1954) used music as a th e ra p e u t ic  to o l  
in  th e  trea tm en t o f  p a t i e n t s  w ith  p e r s o n a l i ty  d iso rd e rs ,  and d i s ­
covered th a t  i t  le ssened  th e  problems o f  p a t i e n t  management. Van 
de Wall (1926) employed music as an a c t i v a t in g  agent in  psycho­
th e rap y , and a t t r i b u t e d  h is  success in  reach ing  withdrawn and 
o th e r  d is tu rb e d  p a t i e n t s  to  th e  presence  o f  the  music. W eigl' 
(1959) re p o r te d  th a t  music can be an im portant th e ra p e u t ic  a id  
when used with re ta rd e d  c h i ld re n .  Murphy (1957) has suggested  
th a t  the  type o f  response to  rhythmic music given by re ta rd e d  
c h i ld re n  may have some d ia g n o s t ic  p o t e n t i a l .
Kerr (1945) in v e s t ig a te d  the  q u a n t i ty  and q u a l i ty  o f  work 
performed under cond itions  o f  no music and in  the  p resence  o f  
d i f f e r e n t  music ty p es .  Although th e  workers voiced a p re fe ren ce  
fo r  the  music, he found no s ig n i f i c a n t  d if f e re n c e s  between the  
amount nor the  q u a l i ty  o f  work performed under the  d i f f e r e n t  con­
d i t io n s .  Hough (1943) in troduced  musical programs in to  shops 
with records  o f  high acc id en t  proneness and f a t ig u e .  While he 
did no t a t t r i b u t e  h i s  r e s u l t s  e n t i r e l y  to  music, th e re  was a 
n o tab le  decrease  in  a cc id en ts  a f t e r  th re e  months o f  music p r e s ­
e n ta t io n .  In 1952, Moies re p o r te d  th a t  20-30 minutes o f  music 
every two hours reduced boredom in  monotonous work s i t u a t i o n s .
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Roberts (1959) suggested  th a t  music a c ts  to  engage excess mental 
c ap a c i ty  which o therw ise  may r e s u l t  in  apathy , b rooding , id l e  con­
v e r s a t io n ,  and m istakes . His s tu d ie s  have in d ic a te d  th a t  the  p r e s ­
ence o f  music reduces boredom, in c rease s  p roduc tion , reduces worker 
te n s io n ,  reduces e r r o r s ,  decreases  absenteeism , and le ssen s  worker 
tu rn o v e r .  This i n t e r p r e t a t i o n  i s  c o n s is te n t  with the  f in d in g s  o f  
Kerr (1945), Hough (1943), and Moies (1952). In summary, the  p r e s ­
ence o f  music, in  a d d i t io n  to  being p le a s u ra b le ,  appears to  r e s u l t  
in  more e f f i c i e n t  performance o f  some ta sk s .
A dd itiona l evidence along t h i s  l i n e  i s  found in  the  classroom 
where music appears to  promote a good le a rn in g  atmosphere. Schmidt 
(1958) has re p o r te d  th a t  music in  a classroom in c re a se s  c r e a t i v i t y ,  
e s ta b l i s h e s  a good classroom atmosphere, a id s  in  im agination  and 
a b s t r a c t  th in k in g ,  and in c re a se s  teamwork. An in v e s t ig a t io n  by 
Capurso ( r e f e r r e d  to  in  Weigl, 1959) has suggested th a t  an i n ­
d iv id u a l ' s  a t t e n t io n  span can be prolonged by music. In 1952,
Hall p re sen te d  background music to  e igh th  and n in th  grade s tu d en ts  
as they performed a t e s t  in  read ing  comprehension. Not only did 
the  s tu d en ts  enjoy th e  music, bu t th e re  was an in c re a se  in  re a d ­
ing accuracy as compared to  the  same t e s t  under q u ie t  c o n d it io n s .
A number o f  in v e s t ig a to r s  have used music as a " d i s t r a c to r "  
v a r ia b le .  Baker (1937) had s tu d en ts  add the  numbers 6, 7, 8, and 
9 su cc e ss iv e ly  under cond itions  o f  dance music and q u ie t .  No 
d if f e r e n c e  was found in  the  a d d i t io n  performance under e i th e r
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
cond it io n .  Engel and Engel (1962) a lso  had s tu d en ts  perform  ad­
d i t io n  problems under cond itions  o f  music and no music, and no 
performance d if f e re n c e s  were found. In 1937, Fendrick adm in is tered  
a read ing  ta sk  to  co lleg e  s tu d en ts  under cond itions  o f  music and 
q u ie t .  Upon answering q u es tions  on the  read ing  m a te r ia l ,  the  
q u ie t  co n d itio n  re p o r te d  s i g n i f i c a n t l y  more c o r re c t  answers than 
the  music group. Fendrick a t t r i b u t e d  M is  to  the  f a c t  th a t  the  
music ac ted  as a " d i s t r a c t o r " .  Henderson, Crews, and Barlow (1945) 
a lso  p re sen te d  a read ing  t e s t  to  co lle g e  s tu d en ts  under cond itions  
o f  popular  music and c l a s s i c a l  music. For vocabularÿy t e s t i n g ,  
n e i t h e r  music cond ition  in d ic a te d  a performance d i f f e r e n c e ,  but 
in  paragraph unders tand ing , the  popu la r  music produced a perform ­
ance decrement as compared to  th e  c l a s s i c a l  music. The au thors  
suggested th a t  the  complexity o f  the  music and the  ta sk  in f luenced  
the  r e s u l t s .  Freebourne and F le is c h e r  (1952) found a s ig n i f i c a n t l y  
h ig h e r  read ing  r a t e  with ja zz  music, bu t o th e r  music types did 
not change the  r a t e .  They suggested  th a t  the  re g u la r  rhythm in  
the  ja zz  music a c ts  as an a id  in  making a b e t t e r  ta sk  e f f o r t ,  o r  
perhaps th a t  the  e x t ra  e f f o r t  was made to  overcome the  musical 
d i s t r a c t i o n .  However, the  l a t t e r  exp lan a tio n  does not ex p la in  
why the  o th e r  music types d id  not a l t e r  the  read ing  r a t e .
The above s tu d ie s  have g e n e ra l ly  f a i l e d  to  show an in c reased  
performance p a t t e r n  under the  music co n d i t io n s ,  as compared to  the  
no music c o n d i t io n s ,  bu t th ese  r e s u l t s  could be a t t r i b u t e d  to  the
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
experim ental design . Almost w ithout excep tion , th e  su b jec ts  
were informed th a t  the  music was an im portant fe a tu re  o f  the  
experiment (Baker, 1937; Fendrick , 1937; Henderson, Crews, G 
Barlow, 1945; Engel § Engel, 1962). T herefo re , the  music s i t ­
u a tio n  became a d i s t r a c t i n g  v a r i a b le ,  because the  s u b je c ts  were 
in s t ru c te d  to  pay a t t e n t io n  to  i t .  C oncentra tion  maytthus have 
been d iv e r te d  from the  ta sk  to  the  music, r e s u l t i n g  in  a f a i l u r e  
to  show b e t t e r  performance.
Rhythm can be de fined  as e i t h e r  a s tim ulus or a response . 
When a c t in g  as a s t im u lu s ,  i t  may be seen as a "temporal p a t t e r n  
o f  i n d iv i s i b l e  u n i t  groups" (Ludin, 1953), and when a c t in g  as a 
response , in  terms o f  a G e s ta l t ,  as an "o rg a n iza t io n a l  response 
o f  the  organism" (Ludin, 1953). M u sic , is ,  o f  course , based 
p a r t l y  upon rhythm, and the  rhythmic q u a l i t i e s  are  those  which 
most a f f e c t  the  l i s t e n e r .
I f  melody possesses  a s tro n g  and fa m i l ia r  o b je c t iv e  
rhythm, the  l i s t e n in g  i s  in  terms o f  t h a t  rhy thm .. . .where 
the  to n a l  s t r u c tu r e  i s  more obvious, the  l i s t e n e r ' s  a n t i c ­
ip a t io n s  a re  whetted even more (Farnsworth, 1958, p. 73).
Roberts (1936, p . 406) in  in v e s t ig a t i n g  the  i n te g r a t iv e  and
d i s in t e g r a t i v e  e f f e c t s  o f  sound stimulm says:
The stim ulus  o f  the  rhythm c re a te s  a growing ten s io n  
demanding a p h y s ica l  r e le a s e  by motor a c t i v i t y  which fo r  
b e s t  e f f e c t  n a tu r a l ly  a t tu n e s  i t s e l f  to  the  p u ls a t io n s  o f  
th e  s t im u lu s .
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I t  may be noted in  p ass in g  th a t  many lea rn in g  ta sk s  have a p ro ­
cedural r h y th m , i . e . ,  a s s o c ia t iv e  ta sk s  on a memory drum, p u r s u i t - 
r o to r  le a rn in g ,  and f ix e d  in t e r v a l s  to  name a few.
The experiments reviewed above g en e ra l ly  used music p e r  se 
as the  independent v a r ia b le  and did  no t in v e s t ig a te  the  p o s s ib le  
e f f e c t s  o f  rhythm. In an i n d u s t r i a l  s e t t i n g ,  Meehan (1955) r e ­
p o r ted  th a t  music must be adapted in  s ty l e  and rhythm to  the  type 
o f  work being done, bpti rhythm i s  the  more im portant f a c to r .  In 
the  a re a  o f  mental r e t a r d a t io n ,  Weigl (1959) re p o r te d  th a t  l i v e ly  
tunes caused rhythm ical hand c lapp ing  or marching in  re ta rd e d  
c h i ld re n .  Children w ith  speech impairments were o f te n  found to  
be capable o f  s in g in g  e n t i r e  l in e s  o f  a f a m i l ia r  song as the  
rhythm c a r r ie d  them along. With th i s  musical the rapy , Weigl 
re p o r te d  th a t  70% o f  the  c h i ld re n  had developed b e t t e r  p ee r  and 
p a ren t  r e l a t i o n s h ip s ,  b e t t e r  c o o rd in a tio n ,  an in c reased  a t t e n t io n  
span, and improved memory.
Cross, Halcomb, and M atter (1967) in v e s t ig a te d  the  p re fe ren ce  
o f  r a t s  to  the  music o f  Mozart (rhythmic) and Schoenberg (non­
rhythmic) . Groups o f  r a t s  re a re d  under cond itions  o f  constan t 
exposure to  th e  music o f  e i t h e r  Mozart o r  Schoenberg fo r  the  f i r s t  
52 days o f  l i f e  were t e s t e d  f o r  t h e i r  p re fe ren ce  a t  67 days o f  
age. In the  t e s t  s i t u a t i o n ,  the  animals could determine which 
music was p layed  ( s e le c t io n s  o f  the  two composers not p re v io u s ly  
heard) by moving to  one s id e  o f  the  o th e r  o f  the  t e s t  compartment.
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I t  was found th a t  su b je c ts  exposed to  Mozart overwhelmingly p r e ­
f e r r e d  Mozart, b u t  animals exposed to  Schoenberg, and co n tro l  
animals re a red  w ithout music, e x h ib i te d  no p re fe re n ce .  Althbugh 
recogn iz ing  th e  f a c t  th a t  the  two s t im u l i  used d i f f e r  in  many 
re sp ec ts  o th e r  than rhythmic q u a l i ty ,  and consequently th a t  a 
v a r ie ty  o f  in t e r p r e t a t i o n s  are  p o s s ib le ,  the  authors  suggested  
th a t  p o s s ib ly  th e  Mozart su b je c ts  le a rn ed  to  p r e f e r  t h i s  music 
because o f  i t s  rhythmic q u a l i ty .  Put ano ther way, perhaps the  
nonrhythmic music o f  Schoenberg d id  not p rovide  a s u f f i c i e n t l y  
s t a b l e  s tim ulus  s i t u a t i o n  f o r  le a rn in g  to  occur. A f u r th e r  p o s ­
s i b i l i t y  i s  th a t  nonrhythmical au d ito ry  s t im u la t io n  may somehow 
i n h ib i t  o r  i n t e r f e r e  with le a rn in g .
In summary, i t  appears th a t  organisms p r e  fe rv o r  can le a rn  
to  p r e f e r , t h e  presence  o f  c e r t a in  types o f  music (Cross, Halcomb,
S M atter, 1967; H a l l ,  1952; Hough, 1943; Kerr, 1945). Two o f  
the  s tu d ie s  reviewed above (Hough, 1943; Roberts, 1959) suggested  
th a t  the  presence  o f  music may r e s u l t  in  more e f f i c i e n t  p e r f o r ­
mance o f  motor t a s k s .  In a d d i t io n ,  sev e ra l  authors r e p o r t  th a t  
the  presence  o f  music tends to  promote and f a c i l i t a t e  le a rn in g  
(Schmidt, 1958; Capurso, 1959; Weigl, 1959; H a ll ,  1952; Cross, 
Halcomb, § M atter, 1967; Freebourne § F le is c h e r ,  1952). F in a l ly ,  
evidence was p re sen te d  which suggested  th a t  the  rhythmic aspec t 
o f  music may be the  fundamental performance v a r ia b le  (Meehan, 1955; 
Weigl, 1959; C ross, Halcomb, & M atter ,  1967).
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I t  i s  ev iden t th a t  what i s  now re q u ire d  i s  a w e l l - c o n t ro l le d  
s tudy examining th e  e f f e c t s  o f  music upon le a rn in g  and th e  ro le  
o f  the  rhythm ic component in  producing th e se  e f f e c t s .  In the  
p re sen t  s tudy , groups o f  r a t s  w i l l  le a rn  a v isu a l  d is c r im in a t io n  
ta sk  while exposed to  s e le c t io n s  o f  rhythmic and nonrhythmic 
music, amelodic rhythm ic and amelodic nonrhythmic com positions, 
white n o ise ,aan d  q u ie t  co n d i t io n s .  The hypotheses being  t e s t e d  
a re :  (1) The p resence  o f  music tends to  f a c i l i t a t e  the  a c q u is i t io n
o f  a v isu a l  d is c r im in a t io n  response , (2) Music w ith  r e l a t i v e l y  
more pronounced rhythm ical q u a l i t i e s  w i l l  produce r e l a t i v e l y  g re a te r  
f a c i l i t a t i o n ,  and (3) The rhythm ical component o f  any given musical 
s t im u la t io n  i s  a v i t a l  c o n t r ib u to r  to  the  e f f e c t  o f  the  musical 
s t im u lu s .
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CHAPTER II  
METHODOLOGY
Subj ec ts
The su b je c ts  (Ss) were 30 male Long-Evans Hooded r a t s  ob­
ta in e d  from Canadian Research Animal Farms, Bradford, O n ta rio . 
They were in d iv id u a l ly  housed in  s tanda rd  s i z e ,  9% x 7 x 7% i n . ,  
s t a i n l e s s  s t e e l  cages, and m aintained under a 24 hour l ig h t - d a r k  
cycle ; such th a t  the  p e r io d  from 12:00 noon to  midnight was the  
dark phase. The Ss were ob ta ined  th re e  weeks befo re  t e s t i n g  
began, and were p laced  on 23% hour w ater d e p r iv a tio n  one week 
a f t e r  a r r i v a l .  All ^s were on ad l i b .  feed ing , and they ranged 
in  age from 95 to  105 days a t  the  beginning  o f  t e s t i n g .
Apparatus
The experim ental appara tus  c o n s is te d  o f  a re c ta n g u la r  v i s ­
ua l d is c r im in a t io n  chamber measuring 18 x 15 x 20 i n . ,  co lored  
f l a t  gray, and c o n s tru c te d  o f  wood w ith  a % in .  mesh f lo o r  and 
a p le x ig la s  top . A 5 inch speaker was cen te red  on the  back wall 
% in .  from the  c e i l in g .  At f lo o r  le v e l  across  the  f ro n t  wall 
were four p le x ig la s  doors, 4% x 4 i n . ,  spaced 3/4 in .  a p a r t .
Each door was mounted on a metal rod , 1/8 in .  in  d iam eter and 
f iv e  inches t a l l .  These rods were p o s i t io n e d  behind and % in .  
to  th e  l e f t  o f  each l e f t  edge o f  th e  door openings. To mount 
the  doors and ye t make them e a s i ly  in te rc h an g eab le ,  small % in .  
screw-eyes were screwed in to  th e  l e f t  edge o f  each door. The
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screw-eyes were then dropped over the  rod; the  door was e a s i ly  
pushed open b y t th e  r a t ,  and qu ick ly  l i f t e d  o f f  the  rod fo r  chang­
ing. Beyond th e  doors and e x te r io r  to  the  apparatus was a p l e x i ­
g las  s t r i p  th a t  s a t  f lu s h  with the  f lo o r  o f  the  chamber. Four 
round w ater w ells  were d r i l l e d  in to  t h i s  s t r i p  so th a t  each well 
was in  the  middle o f  a doorway. The well was la rge  enough to 
hold two drops o f  w ater . Thus an animal could push open a door, 
put h is  head through the  opening, and drink  from the  w ater w e ll .  
A ll doors were cons truc ted  so th a t  they could be e a s i ly  locked. 
In s ide  the  ap p a ra tu s ,  1/8 in .  back from th e  f ro n t  w a ll ,  was a 
gray wooden s l i d e  (opaque) th a t  could be r a i s e d  and lowered by 
means o f  a cord fa s ten ed  to  i t  through an overhead p u l ly .  A ; 
s l i d e  o f  t r a n s p a re n t  p le x ig la s  s a t  2% in .  back from the  opaque 
s l i d e  and was r a i s e d  by the  same method. Both s l id e s  s a t  and 
moved in  grooves made on the  s id e  w alls  o f  the  ap p ara tu s .  A 
diagram o f  th e  appara tus  i s  p re sen te d  in  Appendix A.
Paper bedding was p laced  under th e  mesh f lo o r  o f  the  ap­
pa ra tu s  to  keep th e  experim ental a re a  c lean .  This bedding was 
changed whenever u r in a t io n  o r  d e fe ca t io n  occurred . An eye 
dropper was used to  p lace  the  w ater in to  the  w ater w e l ls .
A Sony, Model TC-105, tape recorder was used to record and 
p re sen t  th e  experim ental s t im u l i .  The musical s t im u l i  were 
taped from RCA phonograph records  o f  M ozart 's  Symphony No. 41 
and Schoenberg 's Chamber Symphony No. 2. The shee t music o f  
M ozart's  Symphony No. 41 and Schoenberg 's Chamber Symphony No. 2
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was used to  c re a te  the  amelodic compositions fo r  each. A F a r f i s a  
e l e c t r i c  organ was used to  record  the  two amelodic au d ito ry  s t im u l i .
The white n o ise  s tim ulus was taped  from a Lehigh V alley , Model 1524, 
white n o ise  g e n era to r .  A S c o t t ,  Model 412, sound lev e l  meter was 
used to  measure the  i n t e n s i t y  o f  th e  au d ito ry  s t im u l i  in  d ec ib e ls  (d b ) .
P re lim inary  t e s t i n g  o f  the  appara tus  revea led  th a t  th e re  was 
only s l i g h t  v a r ia t io n  in  i n t e n s i t y ,  in  various  p a r t s  o f  the  cham­
b e r ,  fo r  au d ito ry  s t im u l i  p resen ted  through the  speaker. At an 
average o f  70 db, the  i n t e n s i t y  le v e l  used in  the  experim ent, the  
v a r ia t io n  was le s s  than 1 db in  e i t h e r  d i r e c t io n .
Procedure
The r a t s  were randomly ass igned  to  th e  s ix  trea tm en t co n d it io n s ,  
with f iv e  ^s in  each group. Two o f the  groups learned  the  d i s ­
c r im ina tion  in  the  presence  o f  th e  musical s t im u l i  used by Cross,
Halcomb, and M atter (1967), i . e . ,  M ozart 's  Symphony No. 41 (M group) 
and Schoenberg's Chamber Symphony No. 2 (S group). An a d d i t io n a l  
two groups learned  the  d isc r im in a t io n  in  the  presence o f  an amelodic 
composition based on the  s tim ulus used fo r  the  M and S groups.
S p e c i f i c a l ly ,  the  Mozart Symphony No. 41 and Schoenberg Chamber
Symphony No. 2 were re -reco rd ed  such th a t  the  o r ig in a l  melodic
p a t te r n  o f  each composition was transposed  to  a monotonie p a t t e r n  ( G min or )
but w ith  th e  r e t e n t io n  o f  the  o r ig in a l  com position 's  rhythm. Thus,
two amelodic-nonrhythmic compositions were produced: the  amelodic
Mozart rhythm (AMR group) and the  amelodic Schoenberg rhythm
(ASR g ro u p ) . The remaining two trea tm en t groups lea rn ed  the
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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d isc r im in a t io n  under cond itions  o f  w hite  n o ise  (WN group) and q u ie t  
(co n tro l  or C group) r e s p e c t iv e ly .  The au d ito ry  s t im u l i  used fo r  
the  M, S, AMR, ASR, and WN su b je c ts  were p resen ted  a t  an average 
in t e n s i t y  o f  70 db.
Each day b e fo re  t e s t i n g ,  the  sound le v e l  meter was used to  
confirm the  volume s e t t i n g  on th e  tape  rec o rd e r  as m ain ta in ing  a 
70 db o u tp u t .  The sound le v e l  meter was p laced  a t  f lo o r  lev e l  in  
d i f f e r e n t  a reas  o f  the  chamber, and the  tape  r e c o r d e r 's  volume o u t ­
put was ad ju s ted  to  p rov ide  an average in t e n s i ty  o f  70 db.
P r io r  to  commencing the  d is c r im in a t io n  t r a in in g  i t s e l f ,  a 
s ix  day h a b i tu a t io n  procedure was fo llow ed. For the  f i r s t  two 
days, th e  S^was p laced  in  the  apparatus  w ith the  t ra n s p a re n t  
s l i d e  r a i s e d  and th e  opaque s l i d e  in  the  lowered p o s i t io n .  Four 
f u l l  water b o t t l e s  were p laced  on an in c l in e  ou ts id e  the  four 
doors o f  the  apparatus  so th a t  the  spouts  p ro truded  % in .  through 
each door. The opaque s l i d e  r e s te d  on the  spouts to  keep them 
s ta t io n a r y .  The S was p e rm it ted  to  d rink  fo r  15 minutes a day 
from any o f  the  sp ou ts .  The fo llow ing  two days, ^  was p laced  
in  the  apparatus  w ith  both  s l id e s  in  the  lowered p o s i t io n ,  a l l  
the  doors removed, and th e  w ater w e lls  f i l l e d .  A t r i a l  con­
s i s t e d  o f  r a i s in g  th e  opaque s l i d e ,  w a iting  th re e  seconds, and 
then r a i s i n g  the  t r a n s p a re n t  s l i d e .  A f te r  ^  had gone to  one o f  
the  doorways and drank, the  opaque s l i d e  was lowered, and a f t e r  
S had moved behind the  t r a n s p a re n t  s l i d e ,  i t  was lowered. The
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w a t e r  w e l l  was r e f i l l e d  and a n o t h e r  t r i a l  g i v e n ;  ^  was g i v e n  20 
t r i a l s  a day f o r  two days .  The f i n a l  two days ^  was p l a c e d  in 
the  a ppar at us  w i t h  the s l i d e s  l owered and t h e  w e l l s  f i l l e d .  The 
doors  were  a t t a c h e d ,  and on each door was a 1 s q .  i n .  b l a c k  s q u a r e ,  
c e n t e r e d  on a 4 s q .  i n .  w h i t e  background.  Al l  doors  were  u n l o c k e d .  
A t r i a l  c o n s i s t e d  o f  the  same s l i d e  m a n i pu l a t i o n  as in the  s ec ond  
s t a g e  o f  h a b i t u a t i o n ,  and ^  was p e r m i t t e d  one r e s p o n s e  o f  p us h i ng  
open a door and d r i n k i n g  from t h e  w e l l .  A f t e r  a r e s p o n s e ,  the  
opaque s l i d e  was l o we r e d ,  t h e  t r a n s p a r e n t  s l i d e  was l o we r e d ,  the  
w e l l  r e b a i t e d ,  and a n o t h e r  t r i a l  g i v e n ;  ^  was g i v e n  20 t r i a l s  a 
day f o r  two days .  None o f  the  ^s  e x h i b i t e d  any p r e f e r e n c e  f o r  
any o f  the  doors  dur i ng  h a b i t u a t i o n  t r a i n i n g .  Thus ,  i t  was not  
n e c e s s a r y  t o  a r t i f i c i a l l y  impose a b a l a n c e d  e x p o s u r e  t o  t h e  f o u r  
doors  .
In d i s c r i m i n a t i o n  t r a i n i n g ,  ^  was p l a c e d  in the  a ppar at us  
wi t h  a l l  s l i d e s  l owered and the  a p p r o p r i a t e  a u d i t o r y  s t i m u l u s  
b e i ng  p l a y e d .  The t e s t  s t i m u l i  were  a b l a c k  t r i a n g l e ,  1 i n .  per  
s i d e  ( c o r r e c t )  and t h r e e  b l a c k  c i r c l e s ,  1 i n .  in d i a m e t e r  ( i n ­
c o r r e c t )  c e n t e r e d  on w h i t e  backgrounds  o f  4 s q .  i n . ,  one  s t i m u l u s  
t o  a door .  The c o r r e c t  s t i m u l u s  door  was a l ways  unl ocked  w h i l e  
the  o t h e r  t h r e e  were  l o c k e d ;  a t a b l e  o f  random numbers was used  
to  vary  t h e  p o s i t i o n  o f  the  c o r r e c t  door .  A t r i a l  c o n s i s t e d  o f  
r a i s i n g  the  opaque s l i d e ,  w a i t i n g  t h r e e  s e c o n d s ,  and then r a i s i n g  
the  t r a n s p a r e n t  s l i d e  f o r  the  S to  make a r e s p o n s e .  A r e s po n s e
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c o n s i s t e d  on e i t h e r  p us h i ng  open the  c o r r e c t  door and d r i n k i n g ,  
or  t o u c h i n g  t he  nos e  to  one o f  the  i n c o r r e c t  d o o r s .  F o l l o w i ng  
a r e s p o n s e ,  t he  opaque s l i d e  was l o we r e d ,  the  t r a n s p a r e n t  s l i d e  
was l o we r e d ,  the  doors  s w i t c h e d ,  the  w a t e r  w e l l s  r e b a i t e d ,  and 
a n o t h e r  t r i a l  g i v e n .  Each ^  was g i v e n  20 t r i a l s  a day f o r  t en  
days .  The doors  were  r e g u l a r l y  wi ped c l e a n  t o  p r e v e n t  the  a c ­
cumul a t i on  o f  mucous d e p o s i t s  which might  a c t  as an o l f a c t o r y  
c u e ,  a l t h o u g h  p r e v i o u s  e x p e r i e n c e  w i t h  t h i s  a ppar at us  i n d i c a t e d  
t h a t  r a t s  show no t e nd e n c y  t o  respond t o  p r e v i o u s l y  touched  
d o o r s .
The ^s  were  t e s t e d  in a random s e q u e n c e  each day dur i ng  
t h e i r  dark c y c l e ,  from a p p r o x i m a t e l y  12 p.m.  u n t i l  7:30 p.m.
The ^s  were  t e s t e d  in a d i f f e r e n t  random o r d e r  each day to  
a v o i d  p o s s i b l e  c o n f o u n d i n g  o f  the  dat a  by t ime o f  t e s t i n g  as 
i t  can be s ee n  t h a t  the  t e s t i n g  p e r i o d  spanned a l a r g e  p o r t i o n  
o f  the  d i u r n a l  a c t i v i t y  c y c l e .  Thus ,  the  Ss were  t e s t e d  at  
an a v e r a g e  o f  23a hr .  w a t e r  d e p r i v a t i o n  w i t h  a p o s s i b l e  range  
o f  17 t o  31 h o u r s .  They were  c a r r i e d  by the  e x p e r i m e n t e r  (E) to  
and from the  t e s t i n g  room in t h e i r  home c a g e s .  Al l  ^s  were  g i v e n  
t h e i r  d a i l y  r a t i o n  o f  & hour o f  w a t e r  i mme di a t e l y  upon b e i n g  r e ­
turned t o  the  c o l o n y  room a f t e r  t e s t i n g .  For each t h e  number 
o f  c o r r e c t  r e s p o n s e s ,  p us h i ng  open the  door w i t h  the  t r i a n g l e ,  was 
r e corded  f o r  each  t e s t i n g  day.  The ^  was p r e s e n t  t hro ug ho ut  the  
t e s t i n g  p e r i o d  and re corded  r e s p o n s e s  on a data s h e e t .
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CHAPTER I I I  
RESULTS
For in d iv id u a l  fo r  a l l  trea tm en t groups, the  t o t a l  number 
o f  c o r re c t  responses fo r  each t e s t i n g  day was recorded . The mean 
number o f  c o r re c t  responses given on each t e s t i n g  day by each 
trea tm en t group i s  p re sen te d  in  Table 1, p . 15. The number o f  
c o r re c t  responses shown by in d iv id u a ls  on successive  t e s t i n g  days 
was su b jec ted  to  a 6 x 10 rep ea ted  measures an a ly s is  o f  v a r ian ce .  
The r e s u l t s  o f  t h i s  a n a ly s is  a re  p resen ted  in  Table 2, p. 16.
I t  can be seen from Table 2 th a t  th e re  was a r e l i a b l e  e f f e c t  fo r  
t rea tm en t groups (F = 13.95, p < . 0 1 ) .  This r e s u l t  i s  taken to  
mean th a t  th e re  were r e l i a b l e  d if f e re n c e s  between the  t o t a l  num­
b e r  o f  c o r re c t  responses given by the  trea tm en t groups over the  
ten  t e s t i n g  days. The group t o t a l  column in  Table 1 shows th a t  
the  M, AMR, and C groups had h ig h e r  o v e ra l l  c o r re c t  response 
scores  than d id  the  S, ASR, and WN groups. Table 2 a lso  shows 
a r e l i a b l e  d i f f e r e n c e  between the  t e s t i n g  days (F = 186.19, p <..01) 
Therefore  th e re  were r e l i a b l e  d i f f e r e n c e s  in  the  t o t a l  number o f  
c o r re c t  responses shown by the  s ix  trea tm en t groups on d i f f e r e n t  
t e s t i n g  days. In sp ec tio n  o f  the  day t o t a l  row in  Table 1 i n d i ­
ca tes  th a t  the  number o f  c o r re c t  responses tended to  in c re ase  as 
the  t e s t i n g  days p ro g ressed , This r e s u l t  simply means th a t  the  
animals g rad u a lly  lea rned  the  d is c r im in a t io n  problem as measured 
by the  number o f  c o r re c t  re sp o n ses .  A r e l i a b l e  trea tm en t group
14
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TABLE 2
A n a ly s is  o f  V ar iance  o f  Number o f  C o rrec t  Responses by
Treatment  Groups by T e s t in g  Days
Source  o f  V a r i a t i o n SS df MS F
Between S u b j e c t s
Treatment  Groups (G) 836.15 5 167 . 2 3 1 3 . 9 5 *
Error between Ss 287.68 24 11.99
Wi thi n  S u b j e c t s
T e s t i n g  Days (D) 3543.16 9 3 9 3 . 6 8 1 8 6 . 1 9 *
G X D 427.42 45 9.50 4 . 50*
Error w i t h i n  Ss 456.72 216 2. 11
* p < . 0 5
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by t e s t i n g  day in t e r a c t i o n  was a lso  ob ta ined  as seen in  Table 2 
(F = 4 .49 , p < .0 1 ) .  This r e s u l t  i s  taken to  in d ic a te  th e  p r e s ­
ence o f  d if f e re n c e s  between the  trea tm en t groups in  th e  r a t e  a t 
which responding improved over the  t e s t i n g  days.
A diagram showing th e  mean number o f  c o r re c t  responses o f  
each trea tm en t group on each t e s t i n g  day i s  p re sen ted  in  Figure 1, 
p. 18. From Figure 1, i t  can be seen th a t  from the  f i f t h  day o f  
t e s t i n g  onward the  s ix  trea tm en t groups tended to  form two sub­
groups; th e  M, AMR, and C groups show a s im i la r  response p a t t e r n ,
and the  S, ASR, and WN groups tend  to  e x h ib i t  a d i f f e r e n t  response
p a t t e r n .  The d a ta  p re sen ted  in  F igure 1, p. 18, and Table 1, p. 15, 
suggest th a t  the  trea tm en t group by t e s t i n g  day in t e r a c t io n  may, 
in  la rg e  p a r t ,  be accounted f o r  by th i s  tendency o f  the  s ix  t r e a t ­
ment groups to  form two sub-groups w ith d i f f e r in g  response p a t t e r n s .  
To t e s t  t h i s  p o s s i b i l i t y ,  i t  was decided to  perform a 3 x 10 
rep ea ted  measures a n a ly s is  o f  va rian ce  on the  number o f  c o r re c t  
responses over t e s t i n g  days given by th e  M, AMR, and C groups, 
and a s im i la r  a n a ly s is  o f  the  scores  o f  the  S, ASR, and WN groups. 
The r e s u l t s  o f  th e se  two analyses  are  p resen ted  re s p e c t iv e ly  in  
Table 3, p. 1@, and Table 4, p.
As can be seen in  Table 3, a r e l i a b l e  e f f e c t  fo r  t e s t i n g
days was o b ta ined  (F = 211.26, p < .0 1 ) .  This r e s u l t  in d ic a te s  
a r e l i a b l e  o v e ra l l  change in  th e  responding o f  the  ^s over the  
ten  t e s t i n g  days. I t  i s  noted in  Table 3, However, t h a t  no
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TABLE 3
A n a ly s is  o f  V ar ia nc e  o f  Number o f  C orrec t  Responses o f
M, AMR, S C Groups by T e s t in g  Days
Source  o f  V a r i a t i o n SS d f MS F
Between S u b j e c t s
Treatment  Groups (G) 9 .3 3 2 4 .67 . 58
Error between Ss 9 6 . 8 0 12 8 . 0 7
Wi thi n  S u b j e c t s
T e s t i n g  Days (D) 2996 .5 3 9 332 .95 211 .26*
G X D 3 7 .4 7 18 2 . 0 8 1 . 3 2
Error w i t h i n 170 . 20 108 1 . 58
* p < . 0 5
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TABLE 4
A n a lys is  o f  Va r ian ce  o f  Number o f  C orrec t  Responses o f
S, ASR, S WN Groups by T e s t in g  Days
S o u r c e  o f  V a r i a t i o n SS df MS F
Be t we e n  S u b j e c t s
T r e a t m e n t  Groups  (G) 23.21 2 11.61 . 73
Er r o r  b e t w e e n  Ss 190.88 12 15.91
W i t h i n  S u b j e c t s
T e s t i n g  Days (D) 9 0 6 .46 9 100 . 7 2 1 0 3 . 09*
G X D 3 0 . 1 2 18 1 . 6 7 1.71
Er r o r  w i t h i n  Ss 105 . 5 2 108 .98
*  p < .05
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
21
r e l i a b l e  e f f e c t  was observed e i t h e r  f o r  the  trea tm en t groups f a c to r  
o r  fo r  the  trea tm en t group by t e s t i n g  day i n t e r a c t i o n .  These r e ­
s u l t s  are  taken to  mean th a t  the  M, AMR, and C groups showed no 
o v e ra l l  d i f f e re n c e s  in  t h e i r  t o t a l  number o f  c o r re c t  responses , 
nor d id  they  d i f f e r  in  th e  r a t e  o f  change o f  c o r re c t  responding 
over the  t e s t i n g  days. In o th e r  words, the  M, AMR, and C groups 
performed in d isc r im in ab ly  throughout the  experim ent. An id e n t ic a l  
r e s u l t  was observed in  th e  a n a ly s is  o f  the  scores  fo r  the  S, ASR, 
and WN groups where again  the  t e s t i n g  days e f f e c t  was r e l i a b l e  
(F = 103.09, p < .0 1 ) ,  but no d i f fe re n c e s  between trea tm en t groups 
and no trea tm en t group by t e s t i n g  day in te r a c t io n  were ob ta ined  
(see Table 4, p. 20). Taken to g e th e r ,  th e  above r e s u l t s  c le a r ly  
support the  e a r l i e r  observa tion  th a t  the  s ix  trea tm en t groups 
formed two streams o f  responding , each composed o f  th re e  o f  the  
trea tm en t groups and w ith in  which no between group d if fe re n c e s  
were observed. The d a ta  in  Table 1, p. 15, and F igure 1, p . 18, 
show th a t  th e  M, AMR, and C groups acqu ired  the  d is c r im in a t io n  
response more qu ick ly  and m aintained  a performance increment over 
the  S, ASR, and WN groups throughout the  remainder o f  the  e x p e r i ­
ment .
In o rd e r  tommore c l e a r ly  d e l in e a te  t h i s  sub-group s e p a ra t io n ,  
i t  was decided to  perform an a n a ly s is  fo r  simple e f f e c t s  on the  
trea tm en t group f a c to r  on each o f  the  ten  t e s t i n g  days us ing  a 
pooled e r r o r  term taken from the  a n a ly s is  p re sen ted  in  Tâble 2
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(sum o f  squares e r r o r  between ^s  p lu s  the  sum of squares e r r o r  
w ith in  ^5 d iv ided  by the  degrees o f  freedom e r ro r  between ^s p lu s  
the  degrees o f  freedom e r ro r  w ith in  ^ s ) . Where a p p ro p r ia te ,  th e se  
t e s t s  fo r  simple e f f e c t s  were followed by an orthogonal comparison 
(Winer, 1962) which p a r t i t i o n e d  the  t o t a l  between trea tm en t groups 
v a r ia t io n  in to  two p a r t s ,  i . e . ,  t h a t  p a r t  a t t r i b u t a b l e  to  the  
d i f f e re n c e  between the  M, AMR, and C, and the  S, ASR, and WN sub­
groups, and th a t  p a r t  a t t r i b u t a b l e  to  d i f fe re n c e s  w ith in  the  sub­
groups. The r e s u l t s  o f  th e se  analyses  a re  p resen ted  in  Table 5, 
p. 23.
I t  can be seen from Table 5, p. 23, th a t  r e l i a b l e  d i f f e re n c e s
between trea tm en t groups occurred  on t e s t i n g  days 3, 5, 6, 7, 8,
9, and 10. In each case , when t h i s  v a r i a t io n  was p a r t i t i o n e d  in  
an orthogonal comparison, i t  was shown th a t  the  between sub-groups 
e f f e c t  was r e l i a b l e .  In no case was a r e l i a b l e  w ith in  sub-groups 
e f f e c t  observed. These r e s u l t s  a re  taken  to  mean th a t  on t e s t i n g  
days 3, 5, 6, 7, 8, 9, and 10 the  observed d i f f e re n c e s  between 
trea tm en t groups was la rg e ly  a t t r i b u t a b l e  to  the  d i f fe re n c e  
between the  M, AMR, and C and the  S, ASR, and WN sub-groups.
The r e s u l t s  p re sen te d  above and the  da ta  given in  F igure 1,
p . 18, confirm the  view, taken e a r l i e r ,  t h a t  the  s ix  trea tm en t 
groups in  t h i s  s tudy tended to  form two sub-groups c o n s is t in g  o f  
the  M, AMR, and C and the  S, ASR, and WN groups r e s p e c t iv e ly .
I t  can be seen th a t  Ss which learned  th e  d is c r im in a t io n  response
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TABLE 5
A n a ly s is  o f  Var iance o f  Simple E f f e c t s  f o r  Treatment Groups,
and Orthogonal P a r t i t i o n s ,  by T e s t in g  Day
T e s t i n g  Day Source  o f  V a r i a t i o n SS df MS F
1 Treatment  Groups 1 5 . 0 7 5 3.01 0.97
2 Treatment  Groups 8 .5 7 5 1.71 0.55
3 Treatment  Groups 3 6 . 7 0 5 7.34 2 . 3 7
Between Sub-groups 1 7 . 63 1 17.63 5.69
Wi thi n Sub-groups 1 9 . 0 7 4 4.77 1.54
k Treat ment  Groups 2 8 . 6 7 5 5 .7 3 1.85
5 Treatment  Groups 1 3 7 . 8 7 5 27 .5 7 8 .89
Between Sub-groups 136.53 1 136 .53 4 4 . 0 4
Wi thi n Sub-groups 1 . 34 4 0 .3 4 0 . 11
6 Treat ment  Groups 5 9 .0 7 5 11.81 3.81
Between Sub-groups 5 3 . 3 3 1 53 .3 3 17.20
Wi thi n Sub-groups 5 . 7 4 4 1 . 4 4 0 . 4 6
7 Treatment  Groups 123.87 5 2 4 . 7 7 7.96
Between Sub-groups 120 . 0 0 1 1 2 0 . 0 0 38.71
Wi thi n  Sub-groups 3 .8 7 4 0.97 0.31
8 Treatment  Groups 230 .40 5 4 6 . 0 8 1 4 . 8 6
Between Sub-groups 213.33 1 213 .3 3 68.81
Wi thi n Sub-groups 17.07 4 4.27 1.38
9 Treat ment  Groups 310.70 5 6 2 . 1 4 20.05
Between Sub-groups 300.83 1 300.83 9 7 . 0 4
Wi thi n Sub-groups 9.87 4 2.47 0.80
10 Treatment  Groups 312.67 5 62.53 20.17
Between Sub-groups 301 . 20 1 301.20 9 7 .1 6
Wi thi n  Sub-groups 11.47 4 2.87 0.93
Poo l ed  Error 744.30 240 3.10
* P < . 0 5
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in  the  presence  o f  Mozart, amelodic Mozart rhythm, and q u ie t  
cond itions  e x h ib i te d  su p e r io r  performance r e l a t i v e  to  the  
Schoenberg, amelodic Schoenberg rhythm, and white no ise  animals.
To determine i f  a l l  th e  ^s were approxim atfly  o f  equal 
weight and thus in  a s im i la r  s t a t e  o f  general h e a l th ,  a s in g le  
facâôr a n a ly s is  was performed on the  weights o f  the  Ss one day 
befo re  t e s t i n g  began. The summary o f  t h i s  weight a n a ly s is  i s  
p re sen te d  in  Table 6, p . 25. I t  i s  seen th a t  no weight d i f f e r ­
ences were found between the  ^s by trea tm en t groups, thereby  
in d ic a t in g  th a t  a l l  ^s were o f  a s im i la r  weight be fo re  t e s t i n g  
began (F = .068, p > . 0 1 ) .  F in a l ly ,  to  compare the  weight change 
o f  each ^  a f t e r  t e s t i n g ,  a s in g le  f a c to r  a n a ly s is  was performed 
on the  weight change o f  each ^  a f t e r  t e s t i n g  was completed. The 
r e s u l t s  o f  t h i s  weight change an a ly s is  are  shown in  Tâble 7, 
p. 26, and again no d i f f e re n c e s  by trea tm en t groups were observed 
(F = .0003, p > . 0 1 ) .  Thus the  ^s in  the  various  trea tm en t groups 
experienced  no d i f f e r e n t i a l  weight lo ss  o r  gain throughout the  
experim ent.
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TABLE 6
A n a l y s i s  o f  V a r i a n c e  o f  I n i t i a l  T e s t i n g  We i g h t s  
o f  T r e a t m e n t  Groups
S o u r c e  o f  V a r i a t i o n SS d f MS F
Be t we e n  Groups 1 . 4 3 1 1 . 43 . 07
Wi t h i n  Groups 5 8 2 . 4 0 28 2 0 . 8 0
P > . 0 5
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TABLE 7
A n a l y s i s  o f  V a r i a n c e  o f  P r e - T e s t  and P o s t - T e s t  
W e i g h t s  by I n d i v i d u a l  S u b j e c t s
Source  o f  V a r i a t i o n SS df MS F
Between Groups . 10 1 .10 . 0003
Wi th i n  Groups 14 9 4 0 . 5 0 58 2 5 7 . 5 9
p > . 0 5
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CHAPTER IV 
DISCUSSION
The f i r s t  hypothesis  th a t  music tends to  f a c i l i t a t e  the  
a c q u is i t io n  o f  a v isu a l  d is c r im in a t io n  response was not supported 
by th e  r e s u l t s .  I f  the  p resence  o f  music had been a f a c i l i t a t i v e  
s tim u lu s ,  th e  M and S groups would have been expected to  show 
b e t t e r  performance on the  ta sk  than the  o th e r  groups, o r  a t  
l e a s t  the  co n tro l  and w hite  n o ise  s u b je c ts .  However, n e i th e r  
the  M nor th e  S animals demonstrated f a s t e r  a c q u is i t io n  o f  the  
d is c r im in a t io n  as measured by the  number o f  c o r re c t  responses . 
In s tead ,  the  M su b jec ts  performed q u i te  s im i la r ly  to  th e  con tro l  
su b jec ts  thus in d ic a t in g  th a t  performance was not f a c i l i t a t e d  
by th e  p resence  o f  the  Mozart music (see Tables 1 and 3) . Sub­
je c t s  experienc ing  th e  Schoenberg music responded in  a s im i la r  
manner to  the  su b je c ts  hear ing  the  w hite  n o ise  (see Tables 1 and 
4 ) .  Comparing t h i s  to  th e  normal q u ie t  c o n d it io n ,  the  Schoenberg 
music had somewhat o f  an in h ib i to r y ,  o r  supp ress ing , e f f e c t  on 
performance. Thus, no f a c i l i t a t i o n  o f  performance by the  music 
was observed, bu t a d i f f e r e n t i a l  e f f e c t  o f  the  d i f f e r e n t  music 
types was found such th a t  the  p resence  o f  M ozart 's  Symphony No.
41 did not affect the acquisition of a visual discrimination 
response while the  p resence  o f  Schoenberg 's Chamber Symphony No.
2 appeared to  r e t a r d  t h i s  behav ior . I t  i s  ev iden t th a t  the  make­
up o f  th e  music i s  a v i t a l  f a c to r  in  determ ining i t s  e f f e c t s  on 
organism s.
27
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Considering musical make-up leads in to  the  second hypothesis  
th a t  music with r e l a t i v e l y  more pronounced rhythm ical q u a l i t i e s  
w i l l  produce r e l a t i v e l y  g re a te r  f a c i l i t a t i o n .  I f  t h i s  hypothesis  
were t r u e ,  th e  Mozart su b je c ts  should have shown a h ig h e r  number 
o f  c o r r e c t  responses when compared to  th e  Schoenberg anim als.
This hypothesis  was v e r i f i e d  as the  M su b jec ts  performed a t  a 
r e l i a b l y  h ig h e r  number o f  c o r re c t  responses as compared to  the  
S animals (see Table 1 and F igure  1). However, the  M su b je c ts  
performed almost i d e n t i c a l l y  to  th e  AMR and C group su b jec ts  
(see Table 3) thus in d ic a t in g  no f a c i l i t a t i v e  q u a l i ty .  I t  i s  
apparent th a t  th e  M su b jec ts  d id  outperform the S s u b je c ts ,  but 
i f  t h i s  had been because o f  a f a c i l i t a t i v e  fu n c tio n ,  why would 
the  AMR and C s u b je c t s '  performance be almost id e n t i c a l  to  the 
performance o f  the  M su b jec ts?  Observing the  r e s u l t s  in  Table 
4, p. 20, i t  i s  seen th a t  the  Schoenberg su b je c ts  a lso  performed 
q u i te  s im i la r ly  to  the  ASR and WN s u b je c ts .  In o th e r  words, 
the  musical e f f e c t s  a re  a p p aren tly  not on a continuum o f  f a c i l ­
i t a t i o n ,  but r a t h e r  theyaare  on one o f  i n h ib i t i o n .  This in h ib ­
i to r y  continuum runs from no in h ib i t i o n  (M) to  r e l i a b l y  in h ib ­
i to r y  (S ) . This hypo thesis  thus  p re se n ts  a paradox in  the  f a c t  
that it is p a r t l y  s u p p o r t e d  and r e f u t e d .  in reality, the 
second hypo thesis  was only p a r t i a l l y  v e r i f i e d ,  as th e  M su b jec ts  
d id  outperform th e  S s u b je c ts ,  but not because o f  any f a c i l i t a t i v e  
q u a l i ty  possessed  by the  Mozart p r e s e n ta t io n .  I t  must be noted .
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however, th a t  only two p o in ts  o f  measurement e x is t  so th a t  any 
mention o f  " r e la t io n s h ip "  between a c e r t a in  music type and the 
in h ib i t i o n  o f  performance must be made q u i te  cau t io u s ly .
The t h i r d  hypothesis  th a t  th e  rhythm ical component o f  any 
given musical s t im u la t io n  i s  a v i t a l  c o n t r ib u to r  to  the  e f f e c t  
o f  the  musical s tim ulus  was supported . Thus, the  AMR su b jec ts  
were id e n t i c a l  in  performance to  the  M s u b je c ts ,  and the  ASR 
animals had th e  same performance p a t t e r n  as the  S animals (see 
Tables 1, 3, and 4 ) .  Therefore , th e  rhythmic component o f  each 
composition produced the  same e f f e c t  on performance as i t s  
corresponding o r ig in a l  p iece .
In the  p re se n t  experiment, n e i th e r  the  presence  o f  music 
nor i t s  rhythm ical component had a f a c i l i t a t i v e  e f f e c t  on the  
le a rn in g  o f  a v isu a l  d is c r im in a t io n  ta s k .  The r e s u l t s  in s te ad  
in d ic a te  th a t  the  rhythm ical s t im u la t io n  produced no change in  
performance when compared to  the  co n tro l  o r  no s t im u la t io n  
(q u ie t)  co n d it io n  (see Table 3 and F igure  1). However, the  non- 
rhythm ical s t im u la t io n  appeared to  h in d e r  performance, as did 
the  white no ise  c o n d it io n ,  when compared to  the  co n tro l  cond ition  
(see Table 1 and F igure  1). Both o f  th e se  suggestions  need 
clarification.
Many experiments have suggested  th a t  the  presence  o f  music, 
i f  not f a c i l i t a t i v e  to  o u tp u t ,  was a t  l e a s t  enjoyed by th e  sub­
j e c t s .  Kerr (1945), Moies (1952), Hough (1943), and Roberts (1959)
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a l l  came to  th e  above conclusion when music was p re sen te d  in  an 
i n d u s t r i a l  s e t t i n g ;  they f e l t  t h a t  the  music reduced boredom and 
m istakes . Meehan (1955) has re p o r te d ,  in  an i n d u s t r i a l  s e t t i n g ,  
th a t  the  rhythm o f  the  music must be adapted to  the  type o f  work 
being done fo r  improvement to  occur. Perhaps the  rhythm ical 
p re s e n ta t io n s  in  the  p re sen t  study were not adapted to  the  ta sk .
The M and AMR p re s e n ta t io n s  m aintained a constan t tim e, but p e r ­
haps t h i s  tim ing was too slow o r too f a s t  to  be adapted to  l e a r n ­
ing the  d is c r im in a t io n .  Cross, Halcomb, and M atter (1967) i n t e r ­
p re te d  t h e i r  r e s u l t s  as the  form ation o f  a p re fe ren ce  or a t t a c h ­
ment behavior to  the  Mozart music. They f e l t  th a t  t h i s  p re fe ren ce  
behavior could be a t t r i b u t e d  to  some form o f  exposure le a rn in g  
s in ce  th e  r a t s  had a long attachm ent w ith  the  Mozart p r e s e n ta t io n s .  
However, th e re  was no prolonged exposure to  the  M and AMR s t im u l i  
in  th e  p re sen t  s tudy , so i t  appears t h a t  the  r a t s  simply ad ju s ted  
to  t h e i r  p resence . Thus, i t  i s  in d ic a te d  th a t  the  rhythm ical 
p re s e n ta t io n s  did not a l t e r  the  s i t u a t i o n  s u f f i c i e n t l y  as compared 
to  the  con tro l  or q u ie t  co n d it io n  to  a f f e c t  response a c q u is i t io n .  
Perhaps W eigl 's  (1959) r e s u l t s  w ith  m enta lly  re ta rd e d  ch ild ren  
cannot be a t t r i b u t e d  e n t i r e l y  to  the  rhythm ical q u a l i t i e s  o f  the  
music. P o ss ib ly  the  In tro d u c t io n  o f  the  music In to  the  s e t t i n g  
simply reduced boredom and the  c h i ld re n  found i t  p le a s u ra b le .  
Therefore  the  music r e a l l y  would not have any th e ra p e u t ic  q u a l i ty .  
Since Weigl used only what was termed " l iv e ly "  music, i t  i s
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d i f f i c u l t  to  p r e d ic t  how th e  c h i ld re n  would have responded to 
nonrhythmical music. In the  case o f  the  con tro l  animals in  the  
p re sen t  s tudy , i t  i s  p o s s ib le  to  say th a t  the  q u ie t  cond ition  
a lso  had i t s  rhythm ical components. Such th ings  as h e a r t  r a t e ,  
b re a th in g ,  and the  l i f t i n g  and lowering o f the  s l id e s  could a l l  
be considered  rhythm ical in  a sense , but th ese  a re  s t i l l  not as 
obvious as the  au d ito ry  p re s e n ta t io n  o f  th e  musical com positions. 
In summary, the  p re sen t  s tudy in d ic a te s  th a t  the  rhythm ical 
a spec ts  o f  music do not f a c i l i t a t e  performance.
The nonfhythmical and white no ise  animals p re sen te d  a com­
p le t e ly  d i f f e r e n t  performance p a t t e r n  from th a t  o f  the  rhythmic 
and q u ie t  s u b je c ts .  I f  the  q u ie t  co n d it io n  can be considered a 
normal response s i t u a t i o n ,  then the  nonrhythmic and white  no ise  
cond itions  appeared to  suppress  performance on le a rn in g  the 
d is c r im in a t io n .  In o th e r  words, the  S, ASR, and WN s t im u la t io n s  
appeared to  i n h i b i t  the  le a rn in g  o f  the  d is c r im in a t io n  ta sk .
Again us ing  Meehan's Viewpoint (1955) th a t  the  p re sen ted  rhythm 
must be adapted to  the  ta sk  a t  hand, i t  can be s a id  th a t  perhaps 
the  lack  o f  any s tanda rd  rhythm in  th e se  p re s e n ta t io n s  led  to  an 
in h ib i to r y  e f f e c t .  I t  could th e re fo re  be in d ic a te d  th a t  the  non­
rhythm ical and w hite  n o ise  p re s e n ta t io n s  were somewhat av e rs iv e .  
To make t h i s  s ta tem en t,  i t  i s  necessary  to  a s c e r ta in  i f  white 
no ise  i s  t r u l y  a v e rs iv e .  Barnes and Kish (1957) found th a t  mice 
would spend the  m a jo r i ty  o f  t h e i r  time on o r  o f f  a p la tfo rm  i f
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i t  c o n t ro l le d  the  onset or te rm in a t io n ,  r e s p e c t iv e ly ,  o f  white 
n o ise .  From t h e i r  r e s u l t s ,  i t  appears th a t  white n o ise  can ac t  
as an avers ive  agen t,  and th a t  a mouse w i l l  le a rn  how to  avoid 
i t .  Many o th e r  experim enters have a lso  used and regarded  white 
n o ise  as a v e rs iv e ;  some a re :  Gray (1965), Broadhurst (1957),
Doyle and P ra t t -Y u le  (1959), and H arring ton  and Hanlon (1966). 
Therefore  in  the  p re se n t  s tudy , the  S and ASR s t im u la t io n ,  b e ­
cause o f  i t s  s i m i l a r i t y  in  performance to  the  WN cond ition  (see 
F igure  1 and Table 4 ) ,  might imply i t  to  be somewhat a v e rs iv e .
Cross, Halcomb, and M atter (1967) in te r p r e te d  t h e i r  r e s u l t s  
in  the  sense t h a t  the  Schoenberg music was perhaps too complex 
fo r  a ttachm ent behav ior (recogniz ing) to  occur. Because the  
Schoenberg music was considered  nonrhythm ical, perhaps i t  lacked 
the  necessa ry  redundancy fo r  the  r a t  to  be capable o f  recogn iz ing  
i t .  The au thors  s t a t e  th a t  attachm ent behav ior may re q u ire  some 
lev e l  o f  s tim ulus  complexity a p p ro p r ia te  to  the  e x p e r ie n t i a l  
and/or developmental le v e l  o f  the  organism. Perhaps in  the  p r e s ­
ent study th e r e f o r e ,  the  nonrhythmical s t im u la t io n  may have 
been too complex fo r  the  r a t ,  and i t  i s  p o s s ib le  th a t  t h i s  com­
p le x i ty  may account fo r  any av ers iv e  q u a l i ty  th a t  the  s t im u la t io n  
may present. Very complex musical selections containing rhythm
should be p re sen te d  to  r a t s  in  a s im i la r  s i t u a t i o n  to  observe i f  
the  presence  o f  rhythm would coun terac t  the  complexity.
I t  could be s a id  th a t  the  nonrhythmical s i tu a t io n s  contained 
d i s t r a c t i n g  e lem ents , a term somewhat s im i la r  to  what Broadbent
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(1957) would c a l l  "competing re sp o n se s ."  That i s ,  s t im u l i  com­
p e te  fo r  th e  s u b j e c t ' s  a t t e n t io n  by e l i c i t i n g  responses in  com­
p e t i t i o n  with the  ta sk  response . Broadbent would i n t e r p r e t  the  
nonrhythmical s t im u la t io n  used in  the  p re sen t  study as "n o ise" ,  
and would p r e d ic t  a d i s ru p t in g  e f f e c t .  The ta sk  response was 
pushing open the  c o r re c t  door, but i f  the  nonrhythmical s t im ­
u la t io n  d id  produce competing responses then the  t o t a l  number o f  
c o r re c t  responses would be expected tlo decrease . In g en e ra l ,  
the  animals experienc ing  the  S, ASR, and WN cond itions  were 
slower to respond than those  animals experienc ing  e i t h e r  the  
M, AMR, or C co n d it io n s .  This perhaps could imply th a t  th e re  
was com petition  fo r  the  s u b j e c t ' s  a t t e n t io n ,  but a more d e ta i l e d  
s tudy along th e se  l in e s  would hè lp  c l a r i f y  t h i s  id ea .  In t h i s  
sense , th e  d i s t r a c t i o n  s tu d ie s  by Fendrick (1937); Henderson, 
Crews, and Barlow (1945); and Freebourne and F le is c h e r  (1952) 
may have been p o in ted  in  the  r i g h t  d i r e c t io n  in  assuming th a t  
the  presence  o f  music i s  in  i t s e l f  a d i s t r a c t i n g  agen t.  However, 
a much more s o p h is t i c a te d  methodology i s  needed b e fo re  th ese  
designs can be put to  f u l l  use. I f  t h i s  com petition o f  responses 
was p re s e n t  in  th e  p re se n t  s tudy , then perhaps t h i s  would exp la in  
the  in te r f e r e n c e  with performance as compared to  the  rhythm ical 
s i t u a t i o n s .  The redundancy in  the  rhythm ical s e le c t io n s  may be 
the  k e y  to  the  lack  o f  competing responses in  those  s i t u a t i o n s ,  
as the  s t im u la t io n  was p re sen te d  over and over and th e re fo re  the
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competing responses may perhaps ex tin g u ish  e a r l i e r  in  the  e x p e r i ­
ment. Nonrhythmic s t im u la t io n  may continue to  e l i c i t  the  com­
p e t in g  responses because th e  r a t  could not co n t in u a l ly  recognize  
the  s i t u a t i o n ,  i . e . ,  i t  was co n s ta n t ly  changing.
Perhaps the  most obvious f in d in g  in  the  p re sen t  s tudy i s  the  
need fo r  fu r th e r  experim en ta tion . The a reas  o f  complexity and 
redundancy must e s p e c ia l ly  be in v e s t ig a te d  as they appear to  be 
two o f  the  most im portant f a c to r s  in  cons ide ring  the  r e s u l t s  o f  
the  p re sen t  s tudy . In complexity o f  experim ents, musical s t im ­
u la t io n  should be p resen ted  th a t  ranges from very simple make-up 
to  a h ig h ly  complex com position. These d i f f e r in g  musical com­
p l e x i t i e s  could be p re sen te d  in  a le a rn in g  s i t u a t i o n  comparable 
to  the  one used in  the  p re sen t  s tudy , and any changes in  the 
speed o f  performance could be used as the  measure o f  the  e f f e c t  
o f  th e  m usic 's  complexity. Using th ese  d i f f e r in g  com plex ities  
could help  answer the  q ues tion  r a i s e d  in  the  p re sen t  s tudy con­
cerning th e  f a c t  th a t  the  complexity found in  the  Schoenberg music 
may perhaps have been a cause fo r  i t s  lower performance. E xperi­
ments oh redundancy should a lso  be done in  orddr to  help  c l a r i f y  
the e f f e c t  o f  rëdundancy found in  the  p re sen t  s tudy . Musical 
s t im u la t io n  should be p re sen ted  to  th e  su b je c ts  In a le a rn in g  
s i t u a t i o n ,  and i t  should c o n s is t  o f  th a t  music th a t  i s  h igh ly  
redundant on down to  t h a t  music co n ta in in g  l i t t l e  i f  any redun­
dancy. In t h i s  way, a continuum o f  redundancy e f f e c t s  could be
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
35
obta ined  in  a le a rn in g  s i t u a t i o n ,  and t h e i r  e f f e c t s  could be 
judged in  a more conclus ive  manner. In both o f  th e se  suggested 
experim ents, the  su b jec ts  would not be in troduced  to  t h e i r  musi­
cal cond ition  u n t i l  they  were p laced  in  the  le a rn in g  s i t u a t i o n ,  
and the  e f f e c t s  o f  the  complexity and /or redundancy could then 
be measured on the  s u b j e c t ' s  performance on the  le a rn in g  ta sk .  
Perhaps w ith f u r th e r  inform ation  in  th e se  a re a s ,  the  questions  
r a i s e d  in  the  p re sen t  experiment could be explained  in  more com­
p le t e  and in fo rm ative  d e t a i l .
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CHAPTER V 
SUMMARY AND CONCLUSIONS 
This s tudy was an in v e s t ig a t io n  o f  the  e f f e c t  o f  music, and 
more s p e c i f i c a l l y ,  rhythm, upon the  a c q u is i t io n  o f  a v isu a l  d i s ­
c r im in a tio n  response . Groups o f  a d u l t  male r a t s  learned  a v isu a l  
d is c r im in a t io n  response while exposed to  one o f  the  fo llow ing 
au d ito ry  s t im u l i :  M ozart 's  Symphony No. 41 (M), an amelodic
rhythm ical composition based on t h i s  symphony (AMR), Schoenberg 's 
Chamber Symphony No. 2 (S ) , an amelodic rhythm ical composition 
based on t h i s  yjnmphony (ASR), white n o ise  (WN), and q u ie t  or 
con tro l  (C). The M and AMR groups were c l a s s i f i e d  as rhy thm ica l,  
while th e  S and ASR groups were termed nonrhythm ical. When the 
su b jec t  was p laced  in to  the  appara tu s , the  ap p ro p r ia te  s tim u­
la t io n  was being  played in to  the  apparatus  by means o f  a tape  
reco rd e r .  The Ss had to  le a rn  to  d is c r im in a te  a t r i a n g l e  from 
th re e  c i r c l e s  randomly p o s i t io n e d  on the  doors o f  the  appara tu s . 
Pushing open th e  door w ith the  t r i a n g l e  r e s u l t e d  in  a reward o f  
two drops o f  w ater found in  a well o u ts id e  the  door. Twenty 
t r i a l s  a day were given fo r  ten  consecutive  days.
Three hypotheses were te s t e d :  (1) The presence o f  music
tends to fac i l i ta te  the acquisition of a visual discrimination 
response , (2) G reater  f a c i l i t a t i o n  w i l l  be produced by music 
w ith more pronounced rhythm ical q u a l i t i e s ,  and (3) The rhythm ical 
component i s  a v i t a l  c o n t r ib u to r  to  the  e f f e c t  o f  the  musical
36
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s t im u lu s .  Analyses o f  the  da ta  in d ic a te d  th a t  music d id  not 
in c rease  performance on the  d is c r im in a t io n  ta sk ,  thus f a i l i n g  
to  v e r i f y  the  f i r s t  h y p o th es is .  The rhythm ical su b je c ts  (M and 
AMR) d id  not perform any h ig h e r  than the  con tro l or q u ie t  sub­
j e c t s .  However, the  nonrhythmical animals (S and ASR) showed a 
r e l i a b l y  lower number o f  c o r r e c t  responses  than did  the  rhy thm ica l,  
and the  p a t t e r n  o f  responding was q u i te  s im i la r  to  th a t  produced 
by the  WN s u b je c ts .  The second hypothesis  was thus p a r t l y  
v e r i f i e d  in  th e  f a c t  th a t  the  M su b je c ts  d id  outperform  the  S 
s u b je c ts ,  but i t  was a lso  p a r t l y  d isproved  because t h i s  in c reased  
performance was not a t t r i b u t e d  to  f a c i l i t a t i o n .  The t h i r d  hypoth­
e s is  was f u l l y  supported  in  th a t  the  s u b je c ts  exposed to  the  
amelodic compositions performed as w ell as the  su b je c ts  exposed 
to  the  o r i g i n a l s .
T herefo re , i t  appears th a t  w hile  rhythm ical p re s e n ta t io n s  
do no t a f f e c t  a d is c r im in a t io n  le a rn in g  ta s k ,  the  presence  o f  
nonrhythmical s t im u la t io n  may i n h i b i t  performance. One fe a tu re  
which appeared q u i te  r e a d i ly  from the  r e s u l t s  was the  form ation 
o f  two sub-groups composed o f  th re e  cond itions  each, i . e . ,  the  
M, AMR, and C groups formed one common stream  of responding, 
while the S, ASR, and WN groups formed another response pattern.
The r e s u l t s  were d iscu ssed  in  terms o f  redundancy and complexity 
o f  the  s t im u l i .  I t  appears t h a t  the  Schoenberg compositions may 
have been too complex fo r  the  su b je c ts  to  recogn ize , and
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t h e re fo re  the  performance o f  th e se  animals was l im i te d .  The 
complexity d id  no t allow fo r  r e la x a t io n  in  the  s i t u a t i o n ,  and 
thus may have competed w ith  the  response p a t t e r n . However, 
the  Mozart compositions were q u i te  redundant, and thus the  sub­
j e c t ' s  could more e a s i ly  recognize  them and respond b e t t e r  in  
the  s i t u a t i o n .  F u r th e r  experim entation  along the  l in e s  o f 
complexity and redundancy was suggested.
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APPENDIX A
D i s c r i m i n a t i o n  L e a r n i n g  A p p a r a t u s  
( L e g e n d  o n  f o l l o w i n g  p a g e )
36
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D i s c r i m i n a t i o n  Learni ng  Apparatus  
Legend
1. Water Wei i s
2 .  P i e x i g i a s  S t r i p
3.  D i s c r i m i n a t i o n  Doors
4.  Opaque S i i d e
5.  P i e x i g i a s  S i i d e
6 .  Speaker
7.  Overhead Bar w i t h  P u i i y s
8 .  Grooved S i i d e
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APPENDIX B
Number o f  C o r r e c t  R e s p o n s e s  by S u b j e c t  by 
T r e a t m e n t  Groups  by T e s t i n g  Days
Group S u b j e c t  Days
1 2 3 4 5 6 7 8 9 10
12 3 5 6 4 7 7 11 15 18 18
15 7 5 5 6 10 11 11 15 17 17
M 32 2 5 7 8 9 10 11 13 15 16
100 6 5 7 6 8 7 9 12 14 16
106 5 6 8 4 8 9 12 16 18 20
1 6 4 8 4 10 9 11 14 16 16
4 6 6 6 9 10 8 12 15 17 17
AMR 19 5 4 5 4 11 13 14 19 20 20
20 6 5 4 5 4 7 10 13 16 17
37 4 7 8 7 6 7 11 17 18 19
3 5 3 3 2 9 8 10 12 15 16
5 6 4 5 4 6 6 11 14 16 18
C 25 8 8 7 8 7 8 12 13 16 17
101 6 4 5 7 9 10 12 14 15 16
103 9 5 4 8 10 10 12 15 16 16
21 4 5 5 5 5 7 9 11 11 11
27 7 6 7 6 5 7 6 9 7 8
S 33 4 2 5 4 4 5 7 8 10 12
40 7 6 6 7 3 7 8 10 11 10
105 2 4 4 5 4 7 9 12 11 11
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APPENDIX B 
( c o n t . )
Group S u b j e c t
1 2 3 4
Days
5 6 7 8 9 10
2 8 2 2 1 2 4 5 7 8 8
7 6 7 5 4 5 4 6 7 10 12
ASR 9 3 5 3 3 4 7 9 10 12 13
10 5 4 4 5 4 5 7 9 9 11
36 4 1 3 2 3 6 8 9 10 11
8 6 6 3 5 4 7 6 8 10 11
23 4 2 0 2 0 3 5 7 9 9
WN 31 6 10 8 9 6 10 9 10 12 14
38 6 4 5 4 7 6 9 12 12 11
102 4 5 5 6 4 5 6 8 10 11
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P r e - T e s t  and
APPENDIX C 
P o s t - T e s t  W e i g h t s  o f i n d i v i d u a l  S u b j e c t s
S u b j e c t P r e - T e s t P o s t - T e s t
1 225 223
2 210 213
3 245 241
4 190 193
5 190 190
36 225 227
7 190 186
8 210 212
9 205 205
10 195 198
101 205 204
12 225 220
103 215 217
40 215 214
15 220 221
106 190 198
37 215 213
38 230 225
19 195 195
20 215 214
21 215 215
32 195 195
23 220 220
102 200 210
25 225 214
31 195 195
27 240 244
33 185 183
105 215 215
100 240 238
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